Assignment 6.4 p. 269 # 65, 66, 67,71, 73,74,76, 84,91, 92

65) The enthalpy change for the formation of one mole of a compound is the
sum of the enthalpy changes of each element.

66) a.

®© oo

f.

67) a

67) b.

C.

Nag) + 1/2Clogg —— NaCls)

Hag) + 1/202(g) = H20()

6C(s) + BH2(g) + 302 —— CsH1206(s)
Pb(s) +S(s) + 202(g) — PbSOxs)

2Als) + 3/202(g) = Al203(s)

C2Hs50H(y + 302(g) = 2CO2(g) + 3H20(g)

NaOH(aq) + HClag) — NaCl@q) + H20q)

2C(s) + 3/2Hzg) + 1/2Clog) —— C2H3Cl(g)

2CeHsa) + 1502(g) —— 12C02(g) + 6H20(qg) (energy is per 1 mol CgHg)
CeHe() + 1°/202(g) —— 6CO2(g) + 3H20(q)

NH4Brs)y = NHs4*(aq) + Bri(aq)

. 2NH3(g) + 402(g)+ 2CH4(g)_ 2HCN(g) + 6H20(g)

AH® = 2AH{(HCN) + 6AH(H,0) - 2AHO(NH,) - 2AH(CH,)
AH = 2(135.1) + 6(-242) - 2(-46) - 2(- 75) = - 940. kJ

Ca3(POa4)2(s) + 3H2SO4(1) —— 3CaSO04(s) + 2H3PO4()
AH® = 3AH{(Cas0,) + 2AH(H,PO,) - AH{(Ca,(PO,), - 3AH(H,S0,)
AHO = 3(-1433) + 2(-1267) - (-4126) - 3(-814) = - 265 kJ
NH3(g) + HCl(g) = NH4Cl(s)
AH = AHPO(NHCI) - AHO(NH)) - AHO(HCI)
AHO = (-314) - (-46) - (-92) = - 176 kJ

71) (-1676) + (-704) + 3(90) + 6 (-242) - 3(-295) = -2677 kJ

73) 6

74)

76)

(-271) - 2(X) - 2(-46) = -1196 kJ
-2X = 338 kJ X = -169 kJ/mol

C2Hs(g) + 302(q) = 2CO2(g) + 2H20(g)
2(-393.5) + 2(-285.8) - AH{(CH,) = -1411.1
AHP(CH,) = 52.5 kJ/mol

CH3OH() + 202(g) —— CO2(g) + 2H20(g)
AHO = (-393.5) + 2(-285.8) - (-239)

AHO =-726.1kJ | 1mol CH,OH
Tmol | 320429 - 227 kJlg




84) AH® =2AH{(KOH) - 2AH(H,0)
AH = 2(-481) - 2(-286) = - 390. kJ

500gK | 1molK |-390.kJ
|39.109K| 2 mol K

=-24.9kJ
24,900 J = 1,000.g AT (4.18 J/g/°C)
AT =5.96°C Tf=24.0°C + 5.96°C = 30.0°C

91) AH® = 3AHL(C,H,) - AH(CH,)
AHO = 3(227) - (49) = 632 kJ

C:H: is lighter and has a higher heat of formation, so it would produce a lot
more energy per gram than CsHs.

92) g+ Chgy —— ICl(g) AH = -211.3 kJ
pAslg) —— _kgj AH = 1/5(151.0) kJ
1/2 |2(s) — ,1/2 |2(g) AH = 1/2(62.8) kJ
1/, Cla(g) —— _Clg) AH = 1/5(242.3) kJ

1/2 I2(S) + 1/2 Clz(g) — ICI(g) AHf0(|C|) = 16.8 kJ/mOI



